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PLASTIC MATERIAL FOR WRAPPING OVER 
AND CARRYING FOOD 

BACKGROUND OF THE INVENTION 

The present invention relates to plastic material for 
wrapping over and carrying food such as ‘meat and 
vegetables. 

Plastic ?lms are used for wrapping over food such as 
meat and vegetables to store the food separately in a 
refrigerator and to prevent oxidation and smell of the 
food. A plastic ?lm, which is commonly made of ?exi 
ble and air-tight material including polyethylene or 
other synthetic resins, is generally made very thin and 
directly wraps over the food. 
When food like meat or vegetables is wrapped by 

such a ?lm, some amount of the air is invariably in 
cluded in the wrapping. Since the air containing various 
bacteria and germs is directly in contact with nutritious 
food like meat or vegetables, these bacteria and germs 
are propagated in the wrapping according to the condi 
tions to putrefy and taint the wrapped food. Even when 
the food is stored in the refrigerator, some bacteria and 
germs are cold-resistant and may spoil the food rather 
quickly. 
Another possible cause of putrefaction of the food is 

careless touch to the inner face of the wrapping ?lm. 
A plastic member like a container or a tray, which is 

light in weight but tough, is generally used for carrying 
food such as meat and vegetables. The plastic member 
has toughness and hardness suf?cient to maintain its 
shape even when fresh food of a relatively large weight 
is held thereon. 
Food including meat and vegetables is, in many cases, 

directly held on a container or a tray for transport and 
temporary storage. Pieces of meat or vegetables are 
adhered to the plastic container and may cause propaga 
tion of bacteria and germs in the hot weather or under 
conditions of insuf?cient washing. 

SUMMARY OF THE INVENTION 

The general objective of the invention is accordingly 
to provide plastic material which effectively preserves 
food and prevent propagation of bacteria and germs. 
A speci?c objective of the invention is to provide an 

improved plastic ?lm for wrapping and storing food 
such as meat and vegetables without causing propaga 
tion of bacteria and germs. 
Another speci?c objective of the invention is to pro 

vide an improved plastic member for carrying and stor 
ing food such as meat and vegetables without causing 
propagation of bacteria and germs. 
The above and other related objectives are realized 

by a ?exible food-wrapping ?lm including: a ?exible 
synthetic resin; and carbon ?bers which are grown on 
?ne powder of a refractory metal or a derivative thereof 
by thermolysis of hydrocarbons or vapor growth and 
are plated with a metal laminate. 
The ?exible synthetic resin is a vinyl resin including 

polyethylene, polypropylene, poly(vinyl alcohol),'and 
poly(vinyl chloride). 
The carbon ?bers used in the invention, not like com 

mon polyacrylonitrile or pitch carbon ?bers, are whis 
kers grown on ?ne powder of a refractory metal or a 
derivative thereof to have a diameter virtually equal to 
that of the powder. 
The refractory metal used herein is not vaporized at 

temperatures of thermolysis of hydrocarbons, that is, 
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2 
950° C. to 1,300’ C. Examples of such refractory metal 
include group IVa metals like titanium (Ti) and zirco 
nium (Zr), group Va metals like vanadium (V) and 
niobium (Nb), group VIa metals like-chromium (Cr) 
and molybdenum (Mo), group VIIa metals like manga 
nese (Mn), group VIII metals like iron (Fe) and cobalt 
(Co); especially preferable are Fe, Co, Ni (nickel), V, 
Nb, Ta (tantalum), Ti, and Zr. The oxides, nitrides or 
other salts of the metals may alternatively be used. 
The metal laminate, which is made of silver or in 

cludes an underlayer of copper and an overlayer of 
silver, is formed on the surface of the carbon ?bers by 
electrolytic, non-electrolytic or vacuum plating. Other 
non-toxic metals may be used for the metal laminate. 
The preferable amount of the carbon ?bers plated 

with silver (Ag) or both silver and copper (Cu) is deter 
mined so as to ensure ?exibility of the ?lm and have 
excellent germicidal power to prevent propagation of 
bacteria and germs; that is, one to ?ve percent by 
weight of the whole ?lm. 
The carbon ?bers form an ordered graphite structure 

and possess excellent mechanical properties including 
proper tensile strength so as to give suf?cient strength 
to the ?lm, whereas the thin and ?exible carbon ?bers 
ensure suf?cient ?exibility of the ?lm. 
The carbon ?bers plated with the germicidal metal 

laminate are very thin and uniformly dispersed in the 
whole ?lm. The whole plastic wrapping ?lm of the 
invention thus has suf?cient germicidal power. 
Another aspect of the invention is a food-carrying 

member including: a solid synthetic resin; and carbon 
?bers which are grown on ?ne powder of a refractory 
metal or a derivative thereof by thermolysis of hydro 
gen carbons or vapor growth, and plated with a metal 
laminate. 
The metal laminate is made of either silver or copper, 

or includes plural layers of silver and copper. Other 
metals with excellent germicidal power may be used for 
the metal laminate. 
The solid synthetic resin includes: hydrocarbon resins 

like polyethylene, polypropylene, polystyrene, and 
ABS resin; acrylic resins; vinyl acetate resins, halogen 
resins; polyester resins; polyamide resins; polyether 
resins; phenol resins; amino resins; polyurethane resins; 
and epoxy resins. 
The carbon ?bers plated with the metal laminate are 

disposed at least on the surface of the plastic member to 
be directly in contact with food, but uniform dispersion 
of the carbon ?bers in the member is preferable. The 
food-carrying member of the invention accordingly 
possess excellent germicidal power to prevent propaga 
tion of bacteria and germs, which may putrefy and taint 
food held on the member. The ordered graphite struc 
ture of the carbon ?bers gives suf?cient strength to the 
plastic member of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be best understood by referring to 
the following detailed description of the preferred em 
bodiments and the accompanying drawings, wherein 
like numerals denote like elements and in which: 
FIG. 1 is a perspective view illustrating a food-wrap 

ping ?lm of a ?rst embodiment according to the inven 
tion; 
FIG. 2 is a cross sectional view illustrating a carbon 

?ber contained in the ?lm of FIG. 1; 
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FIG. 3 is a cross sectional view illustrating another 
structure of the carbon ?ber; 
FIG. 4 is a schematic view showing manufacture of 

the carbon ?ber plated with a metal laminate; 
FIG. 4A is a schematic view showing the spiral rota 

tion within the plating bath; 
FIG. 5 is a schematic view showing manufacture of 

the ?lm of FIG. 1; and 
FIG. 6 is a perspective view illustrating a food-carry 

ing plastic member of a second embodiment according 
to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A ?rst embodiment of the invention, a food-wrapping 
?lm 1, is explained in detail based on FIGS. 1 and 5. 
The food-wrapping ?lm 1 includes: a thin and ?exible 

synthetic resin like polyethylene, poly(vinyl chloride), 
or polypropylene; and very thin carbon ?bers 2 mixed 
with the synthetic resin. 
The carbon ?ber 2 is plated with a silver laminate 3 of 

0.1 to 2 micrometer thick as shown in FIG. 2, or alterna 
tively plated with an undercoat of copper laminate 3 
and an overcoat of silver laminate 4 of 0.1 to 2 microme 
ter thick as shown in FIG. 3 by a known method like 
vacuum, electrolytic, or non-electrolytic plating (in the 
embodiment, electrolytic plating). 

Manufacture of the wrapping ?lm 1 is described in 
detail hereinafter. 
The carbon ?bers 2 plated with the copper laminate 4 

and the silver laminate 3 are prepared in the following 
manner. 

The carbon ?bers 2 (diameter: 0.1 to l0 micrometer; 
length: 0.1 to l millimeter) are grown on ?ne powdery 
iron in a furnace of 950° C. to 1,300" C. by thermolysis 
of benzene or vapor growth. 
As shown in FIG. 4, the obtained carbon ?bers 2 are 

placed in a container 8, which is evacuated by a vacuum 
pump (not shown), and mixed with water supply from a 
tank 5 little by little so as to form slurry. The slurry is 
then applied to a plating bath 6 ?lled with a plating 
solution 7 of 1:10 copper sul?de/sulfuric acid, which is 
maintained at a temperature of 25° C. and stirred with a 
magnetic stirrer (not shown) at such a speed that the 
carbon ?bers 2 are spirally rotated on the bottom of the 
container 8. A metal plate (not shown) is disposed on 
the bottom of the plating bath 6 for better contact of the 
carbon ?bers 2 with a cathode 9. Electricity is supplied 
to the plating bath 6 for ten minutes, so that the carbon 
?bers 2 are plated with copper. After the copper-plated 
carbon ?bers 2 are washed with water and processed in 
a known method, they are further dipped in a plating 
bath of silver cyanide (pH 12) maintained at 25° C. and 
plated with silver by supply of electricity for ten min 
utes. The silver-plated carbon ?bers 2 are washed well 
with water. 

Accordingly, the carbon ?bers 2 are plated with cop 
per of 0.8 micrometer thick and silver of 0.5 micrometer 
thick. 
The plated carbon ?bers 2 are mixed with the syn 

thetic resin at 5 to 10 percent by weight of the whole 
?lm 1 as shown in FIG. 5. 

Pellets of the synthetic resin and the carbon ?bers 10 
are fed into a hopper 11, and carried into a blender 12 by 
an air flow. In the blender 12, the pellets 10 are dry 
blended, extruded as strands of circular or rectangular 
cross section, and cut into pieces of a predetermined 
length as mixed pellets in an extruder 13. 
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4 
The mixed pellets are molten and extruded to form 

the thin and ?exible ?lm 1. 
The plastic ?lm 1 thus manufactured includes carbon 

?bers 2 plated with the silver laminate 3 or the copper 
and silver laminates 3 and 4, and thereby possesses ex 
cellent germicidal power to prevent propagation of 
bacteria and germs. 
The plastic ?lm 1 also has favorable ?exibility to 

wrap over food like meat or vegetables efficiently so as 
to prevent smell of the food or leakage of water or 
liquid contained in the food. The ordered graphite 
structure of the carbon ?bers 2 gives suf?cient strangth 
and durability to the plastic ?lm 1. 
A second embodiment of the invention, a plastic tray 

101, is shown in FIG. 6. 
The rectangular tray 101 used for carrying food such 

as meat and vegetable includes: a solid and tough syn 
thetic resin base, for example, poly(vinyl chloride), 
polypropylene, and ABS resin; and carbon ?bers 2 
mixed with the synthetic resin. 
The carbon ?ber 2 is plated with a metal laminate 3 of 

either copper or silver of 0.1 to 2 micrometer thick as 
shown in FIG. 2, or alternatively plated with two metal 
laminates 3 and 4 of copper and silver as shown in FIG. 
3. 
The carbon ?bers 2 plated'with the metal laminate 3 

or laminates 3 and 4 are disposed at least on the surface 
of the tray 101 to be directly in contact with food, but 
uniform dispersion of the carbon ?bers 2 in the tray 101 
is preferable. 
The plastic tray 101 is manufactured in a similar man 

ner to the ?lm 1 of the ?rst embodiment. The only 
difference is that the mixed pellets of the synthetic resin 
and the plated carbon ?bers 2 are formed to a predeter 
mined shape of the tray 101 by injection molding. 
The plastic tray 101 of the invention includes carbon 

?bers 2 plated with the metal laminate 3 or laminates 3 
and 4, and thereby possesses excellent germicidal power 
to prevent propagation of bacteria and germs. 
When the carbon ?bers 2 are uniformly dispersed in 

the synthetic resin, the whole tray 101 has germicidal 
power. 
The solid and tough synthetic resin used as a base of 

the tray 101 is further reinforced by the ordered graph 
ite structure of the carbon ?bers 2; accordingly, the tray 
101 is not easily damaged. 

Since there may be many modi?cations and changes 
without departing from the scope of the invention, the 
embodiments above are not intended to limit the inven 
tion to the embodiments but are intended to illustrate 
the invention more clearly. 
What is claimed is: 
1. A ?exible food-wrapping ?lm comprising: 
a ?exible synthetic resin ?lm; and 
carbon ?bers which are grown on ?ne powder of a 

refractory metal or a derivative thereof by ther 
molysis of hydrocarbons or vapor growth and 
plated with a coating of silver, said coating of silver 
having an underlayer of copper said carbon ?bers 
being uniformly dispersed throughout the ?lm. 

2. A ?exible ?lm in accordance with claim 1, wherein 
the ?exible synthetic resin is polyethylene, poly(vinyl 
chloride), or polypropylene. 

3. A ?exible ?lm in accordance with claim 1, wherein 
the refractory metal has a vaporization temperature 
above a temperature of thermolysis of hydrocarbons. 
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4. A ?exible ?lm in accordance with claim 3, wherein 
the refractory metal is chosen from a group consisting 
of IVa, Va, VIa, VIIa, and VIII metals. 

5. A ?exible ?lm in accordance with claim 4, wherein 
the refractory metal is titanium, zirconium, vanadium, 
niobium, iron, cobalt, nickel, or tantalum. 

6. A ?exible film in accordance with claim 1, wherein 
the derivative of the refractory metal is an oxide or a 
nitride. ' 

7. A ?exible ?lm in accordance with claim 1, wherein 
the silver coating is formed on the surface of the carbon 
?bers by electrolytic, non-electrolytic or vacuum plat 
ing. 

8. A ?exible ?lm in accordance with claim 1, wherein 
the content of the carbon ?bers coated with silver is one 
to five percent by weight of the whole ?lm. 

9. A ?exible ?lm in accordance with claim 1, wherein 
the synthetic resin and the carbon ?bers are mixed by 
dry blend. 

10. A ?exible ?lm in accordance with claim 9, 
wherein the synthetic resin and the carbon ?bers 
blended are formed to a shape by molten extrusion. 

11. A food-carrying member comprising: 
a solid synthetic resin ?lm; and 
carbon ?bers which are grown on ?ne powder of a 

refractory metal or a derivative thereof by ther 
molysis of hydrogen carbons or vapor growth, and 
plated with a coating of silver, said coating of silver 
having an underlayer of copper, said carbon ?bers 
being disposed at least on the surface of the ?lm. 

12. A member in accordance with claim 11, wherein 
the solid synthetic resin is chosen from a group consist 
ing of polyethylene, polypropylene, polystyrene, ABS 
resin; acrylic resins; vinyl acetate resins, halogen resins; 
polyester resins; polyamide resins; polyeth‘er resins; 
phenol resins; amino resins; polyurethane resins; and 
epoxy resins. 

13. A member in accordance with claim 11, wherein 
the refractory metal has a vaporization temperature 
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6 
above a temperature of thermolysis of hydrocarbons, 
that is, above 950° C. 

14. A member in accordance with claim 13, wherein 
the refractory metal is chosen from a group consisting 
of IVa, Va, VIa, VIIa, and VIII metals. 

15. A member in accordance with claim 14, wherein 
the refractory metal is titanium, zirconium, vanadium, 
niobium, iron, cobalt, nickel, or tantalum. 

16. A member in accordance with claim 11, wherein 
the derivative of the refractory- metal is an oxide or a 
nitride. 

17. A member in accordance with claim 11, wherein 
the silver coated carbon ?bers are uniformly dispersed 
throughout the food-carrying member. 

18. A member in accordance with claim 11, wherein 
the silver coated carbon ?bers are disposed at least on a 
surface of the food-carrying member to be contacted by 
the desired food product. 

19. A member in accordance with claim 11, wherein 
the silver coating is formed on the surface of the carbon 
?bers by electrolytic, non-electrolytic or vacuum plat 
mg. 

20. A member in accordance with claim 11, wherein 
the content of the carbon ?bers plated with silver is one 
to ?ve percent by weight of the whole member. 

21. A member in accordance with claim 11, wherein 
the synthetic resin and the carbon ?bers are mixed by 
dry blend. 

22. A member in accordance with claim 24, wherein 
the synthetic resin and the carbon ?bers blended are 
formed to a shape by injection molding. 

23. A tray comprising: 
a solid synthetic resin; and 
carbon ?bers which are grown on fine powder of a 

refractory metal or a derivative thereof by ther 
molysis of hydrogen carbons or vapor growth, and 
plated with a coating of silver, said coating of silver 
having an underlayer of copper; and 

the silver coated carbon ?bers forming an ordered 
graphite structure and being uniformly dispersed 
throughout the tray. 

Q t t t it 


